The purpose of this project was to analyse the Factors influencing Sustainability of Rural Water Supplies Management in Kenya: A Case Study of Marakwet West Sub County Elgeyo Marakwet County Kenya. It was specially want to find out how the level of community participation; socioeconomic status of the community; water financial management and how level of technology penetration in the community influences sustainability of water projects in Marakwet West Sub County. The study adopted a descriptive survey research design. The target population was the community households, programme coordinators and committee members of water projects. A sample of 256 respondents drawn from the target population was used. The study used descriptive and analytical methods of data analysis which were mainly performed using the SPSS data analysis package. The data was analyzed using quantitative analysis method. From the analysis it was found out that majority of the consumers of the water projects were not invited to participate in the project however, they were involved somehow in the project development. It was found out that the committee members were usually selected and not democratically elected to the committee. It was also found that majority of the community members did not receive any training before the projects were handed over to the community. It was recommended that the ministry of water and natural resources and sponsors of water projects should invite many the consumers of the water projects at initiation stage of the projects. Community members should be involved in the projects by being active in contributions either in material or labour. Consumers of water projects in the sub county should be sensitized and be trained on effective and efficiency water usage through forums like barazas or through their respective churches were majority of them can be reached. The frequency training should be shifted from the current-on need basis-to quarterly so that the consumers get privy to the project fully as the trainings slow down. Project handlers to allow consumers of the water projects to carry out democratic elections of their water management committees and those involved 117 in the monitoring and implementation of community water projects. Programme administrators should make efforts of training locals on the relevant technological applied in the water projects before handing over the project so that locals can take charge effectively once the project has been handed over to them.
Introduction
Globally, water resources management has been acknowledged to be difficult requiring the integration of various types of information in the context of uncertainty, heterogeneity, competing objectives and limited resources (Park, Roberts, Alexander, McNamara, & Pannell, 2013) . In Europe, the Water Framework Directive provides a high-level legal framework within which Member States are responsible for developing river basin-based approaches for meeting 'good ecological status for all waters (Patterson, Smith, & Bellamy, 2013) . Similarly, in Canada, the South Saskatchewan River Basin (SSRB) provides an example of river basin governance situation characterized by decentralized, multilevel with assigned water licenses as asserted by Hurlbert and Diaz (2013) . Such an assertion has also been made regarding water catchment management in most Western Countries such as Murray-Darling in Australia, Rhine and Danube water basins in Europe which involve integrated approach to managing rivers (Pegram, Yuanyuan, Quesne, Speed, Jianqiang, & Fuxin, 2013) . Nearly 10% of the total burden of disease worldwide is attributable to unsafe water, sanitation, and hygiene and the associated diseases claim 3.6 million lives annually (Pruss-Ustun et al., 2008) . For most rural households throughout Sub-Saharan Africa (SSA), there is limited access to safe water resources on the premises, which results in women and children often walking long distances in search of water to fulfill basic daily water requirements (Baker, Cullen, Debevec, & Abebe, 2015) . Water is a basic need for human existence hence a fundamental right . It plays very important role for the wellbeing of the environment, life forms including various animal species and vegetation (Brauman, 2015) . Access to rural water supply remains low in Kenya. In particular, access to piped water has only increased from 9 to 10 percent of rural households over the past eight years. Small community-based water providers are seen as part of the solution and are supported by the Water Sector Act of 2002, which introduced regulatory and tariff reforms. However these small water projects lack funding, especially to improve existing systems (Gok, 2009 ). According to Mbata (2006) the sustainability of any community projects requires a team of highly competent managers owing to many dynamics of the project implementation. The failure of community based project is largely blamed on lack of professionalism and management skills of the project implementers owing to poor academic background. In order to establish good rapport leaders need time, resources and authority to invest in a project. Flexibility is critical in the way leaders interpret their own and others' roles and in the activities they and the projects undertake (Carter et al. 1999) . Therefore, in order to attain sustainable development, improving water resources management has been considered integral to realizing socio-economic development as well as providing environmental services that are sustainable (Kalbus, et al., 2012) . This is the motivation for this study, to look at the factors influencing water projects sustainability in Marakwet West Sub County. Gebrehiwot (2006) asserts that there is evidence that in developing countries, national and regional governments, local and international NGOs and other concerned organizations invest large sums every year for the implementation of rural water supply projects. In National Water Policy (2002) stipulates that communities are responsible for full cost recovery, which means the recovery of the complete cost of the installation of the system, as well as covering costs for operation and maintenance. Therefore sustainability is not just reaching the design life of a technology, but about the ongoing availability of clean, affordable and accessible water. However, construction of water projects is not the panacea to provision of clean water for local communities. This is so because according to the local water board of Elgeyo Markwet West, the projects run down barely into a year after being handed over to the community. This becomes a threat to the many gains like, improving health, reducing the burden of carrying water long distances, and enabling users to live a life of dignity among others that can be accrued if there were sustainable water projects in the sub county. For instance, In order to make the investment in water supplies more effective, failure rates of these systems should be reduced. This was the motivation on the researcher to find out the factors that may influence the Sustainability 
Statement of the Problem

Literature Review Community participation on Sustainability of Community Water Projects
According to Aras and Crowther (2008), there are four aspects of sustainability, which are needed to be recognized and analyzed, namely; societal influence, which measures the impact a society makes upon the corporation in terms of the social contract and stakeholder influence; environmental impact, which is the effect of the actions of the corporation upon its geophysics environment; organizational culture, which is the relationship between the corporation and its internal stakeholders and finances an adequate return for the level of risk undertaken in pursuit of sustainable development and financial sustainability. Armitage (2003) indicated that citizen participation as a process by which citizens act in response to public concerns, voice their opinions about decisions that affect them, and take responsibility for changes to their community, their support, he pointed out is key for the sustainability of a community project. Pran Manga and Wendy Muckle (Chappel, 2005) suggest that stakeholders support may also be a response to the traditional sense of powerlessness felt by the general public when it comes to influencing government decisions.
Admassu et.al., (2002) notes that involvement of the communities is crucial for the sustainability of rural water supply systems. Sustainability rate of rural water supply systems increases as a result of communities' owning and managing their schemes, existence of management organization at the village level, protection of the water point, communities cost recovery for operation and maintenance, technology type and availability of their spare parts and recognition of women. Chappel (2005) indicated that community support increasing project efficiency: therefore, he recommended that there should be consultation with the community during project planning or beneficiary involvement in the management of project implementation or operation to ensure project sustainability.
Project Management Committee on Sustainability of Community water Projects
Human capacity development through specialized training of project managers, staff, community members and the whole project team has been noted to be important for project success and sustainability. (Campo, 2008) , in an intervention model introduced in Peru for water supply considered community training as an important component in which the project used various methods of training such as audio-visuals, visual etc., argues that training on issues like operation and maintenance empower the communities to look after water supply systems thus aiding sustainability. Lack of community training is cited as one of the factors which could lead to breakdown and nonsustainability of water supply projects in developing countries (Ademiluyi and Odugbesan, 2008) . They further point out that even where full community participation or management is planned from the start, community-level committees and care takers may lose interest or trained individuals may move away. This can be a particular risk if community level organization is on a voluntary basis. (Mengesha A., Abera K. and Mesganaw F., 2003) in their study on sustainability of drinking water supply projects in Rural of North Gondar, Ethiopia recommend that building adequate skills and capacity to maintain water sources is an essential factor to sustain the water system. Proasne, (2005) . Argues that for water projects to give sustainable results, Project Managers should ensure that there will be funding to support identified solutions to the problems in long term, and for this to happen it is necessary that the technologies used be cost effective and CMs receive instructions on the new techniques as well as training on how to maintain and repair the equipment. Cost effective technologies will give CMs a humble time in terms of repair and maintenance, and this will enhance sustainability of the project.
Management Skills on Sustainability of Community water Projects
Management of projects involves increasing the alignment of development projects with host communities priorities and coordinating aid efforts at all levels (local, national, and international) to increase ownership and efficient delivery of services. It is therefore basically offering leadership to achieve certain laid objectives. According to McDade (2004) , good management ensures that sufficient local resources and capacity exist to continue the project in the absence of outside resources. Community based projects are complex (Weinberg, 2008) and require multifaceted management skills. A project manager (PM) has to manifest not only project management related skills (Kirsch, 2000) , but also technical and expertise as required by the project (Thite, 2001). Project management activities include but are not limited to defining project scope and requirements gathering, managing resources and relevant training issues within a project, advising about technical architecture, identifying specific and general project management practices and escalation procedures, estimating project schedule and budget, ascertaining and managing risks within a project and preparing risk mitigation. The matching or fit between a PM and project extends not only to the technical skills as enumerated above, but also to other general project-PM profile attributes, such as prior exposure to the methodology experience (Swanson and Beath, 2000). A PM is likely the most senior person within a project and is often perceived as a sounding board for technical and architectural decisions made for the project. In addition, the PM is also expected to demonstrate a deep knowledge of the business objectives of the project being undertaken (Bloom, 2006) . Prior literature has shown that task familiarity helps in improving performance and increasing sustainability of a project (Goodman and Leyden, 2001). Prior exposure to the project characteristics such as technology, or methodology would make the current task more familiar to the PM, and hence improve sustainability (Banker and Slaughter 2000). According to Espinosa, et al. (2007) task familiarity is important in the community based projects and this is usually linked to performance which in turn is linked to sustainability. As irsch (2000) and Thite (2001) suggest, a PM should be able to take on the leadership role with respect to not only managing the project but also leading the technological initiatives. McDade (2004) indicated that individuals with good management skill are considered to be good leaders and therefore, through their leadership organizations are steered to prosperity. Precise nature of leadership and its relationship to key criterion variables such as subordinate satisfaction, commitment, and performance is still uncertain, leadership does remain pretty much of a 'black box' or unexplainable concept. Kirsch (2000) has highlighted that successful project management requires both hard and soft skills. Hard skills comprise technological skills, domain expertise, experience as well as project management experience, and project management skills such as planning, monitoring, risk management and scheduling. Soft skills are intangible, and are primarily concerned with managing and working with people and fostering inter-and intraorganizational 'relationships.'
Technology on Sustainability of Community Based Projects
Project manager have always appreciated the role technology plays in the production process, project performance, and human welfare (Sampat, 2006) . Repeated economic crises and steadily increasing failure in community projects, brought about in particular by poor management and accountability, are forcing an unprecedented rationalization of resources (Hagedoorn and Cloodt, 2003) . Sustainability has thus become a concern of all community projects. At the same time, technology is developing with blinding speed and is becoming the principal instrument for meeting this concern. This explains why many community based projects are investing large amounts of money in implementing information systems. However, the advantages offered by technologies, especially in terms of enhancing productivity, depend upon how well these technologies are integrated into the projects objectives. Recently, Information Technology (IT) has moved beyond the implementation of IT applications to an age of IT-enabled change. The trend towards increasing use of IT continues and the challenge remains how to better manage IT projects in order to maximize their economic benefits. Mbithi and Rasmuson, (1999) stressing the importance of technology on sustainability of community based projects indicated that, sustainability of rural water supply system depends on factors controlled by the project like; training, technology, cost of the project and construction quality and factors that are not controlled by the project for example, communities' poverty level, access to technical assistances and spare parts. Adoption of technology is important in sustainability of community based water projects as it eases operations and maintenance. The effective operation and maintenance (O & M) of rural water supply systems is crucial element for the sustainability of the water project. The community management of rural water supply systems on operation and maintenance (O & M) is not successful, if financing resources are not available and frequent supports are not provided (Binder, 2008) . Budgeting sufficient funding for rural water supply systems is an important issue for sustainability and proper maintenance but not only one. Technological innovation has enormous influence on community based project (Nohria and Gulati, 2006) . Technological innovation should also be an important factor influencing the improvement of performance and therefore ensuring project sustainability. With more rapid technical change, it has become clear that the ability of organizations to develop innovative new products and services is a crucial influence on sustainability (Hitt & Rothaermel, 2003) . Numerous studies have repeatedly shown a positive relationship between a project's technological innovation and project sustainability, and concluded that technological innovation is important for performance and sustainability (Foster, 1986).
Conceptual Framework
The conceptual framework from figure 1.1 shows the relationships between and among variables as they interacted in the study.
Methodology of Research Research Design
The study adopted a descriptive design. This type of design is quite appropriate for gathering information, summarizing, presenting and interpreting for the purpose of clarification (Orodho, 2002) . The descriptive survey design is one of the most commonly used methods of descriptive research in behavioral science. It enables the researcher to gather qualitative and quantitative data from a relatively large number of cases at a particular time. The method is quite appropriate for the study because it will assist the researcher to produce statistical information on factors influencing sustainability.
Data Collection, Instruments and Sampling Techniques
The researcher will obtain an introduction letter from JKUAT, and obtain a research permit from the National Council for Science and Technology and innovations. Thereafter, the researcher will obtain consent from the Sub County water office to administer the to their project questionnaires. The researcher visited each of the sampled departments and households to personally administer the questionnaires. The respondents were guided on how to respond to the questions and were assured of confidentiality of all the information they gave. After which they were given the questionnaires to fill within seven days and return them to the researcher through an agreed collection point. Questionnaires will be used as the data collection instrument. (Glasser and Strauss, 2007) explains that questionnaires are an important instrument for research; a tool for data collection. The use of questionnaires is justified because they are an effective way of collecting information from a large sample in a short span of time and at a reduced cost than other methods. Further, questionnaires will facilitate easier coding and analysis of data collected. The researcher will administer the questionnaires both in person and through the help of field assistants by visiting the respondents. To obtain the sample for households where the population is infinite, a sample of 196 people was determined using the formulae below. Where the population is infinite N= (Z/d) 2 P (1-P), P-estimated value for the proportion of a sample that will respond in a given way to a survey (.5 for 50%). Simple random sampling will be used to determine the sample for ward officers and since there are 6 wards to be studied, 6 ward officers are to make the sample. 30% of the committee members will be used as sample for the sample hence, 57 committee members.
Data Analysis
Before the data was analyzed all questionnaires were first checked to find out whether they are answered adequately. The information was then coded and entered into a spreadsheet and analyzed using SPSS (Statistical Package for Social Sciences). The study used descriptive and analytical methods of data analysis which were mainly performed using the SPSS data analysis package. The data was analyzed using quantitative analysis method. The data was presented by use of tables, bar charts and pie charts for ease of reference.
Results of the Study
Hypothesis One Ho1: There is no significant relationship between the level of community participation and sustainability of water projects in Marakwet West Sub County. From the findings, community participation (β = 0.622) was found to be positively related sustainability of water projects. From t-test analysis, the t -value was found to be 4.985 and the ρvalue 0.000. Statistically, this null hypothesis was rejected because ρ<0.05. Thus, the study accepted the alternative hypothesis and it concluded that community participation affects sustainability of water projects in Marakwet West Sub County.
Hypothesis Two
Ho2: There is no significant relationship between training and sustainability of water projects in Marakwet West Sub County. From the findings, training (β = 0.354) was found to be positively related sustainability of water projects. From t-test analysis, the t -value was found to be 3.387 and the ρ -value 0.019. Statistically, this null hypothesis was rejected because ρ<0.05 Thus, the study accepted the alternative hypothesis and it concluded that training affects sustainability of water projects in Marakwet West Sub County.
Hypothesis Three Ho3:
There is no significant relationship between Proposal management committee and sustainability of water projects in Marakwet West Sub County. From the findings, proposal management committee (β = 0.378) was found to be positively related sustainability of water projects. From t-test analysis, the t -value was found to be 3.308 and the ρvalue 0.024. Statistically, this null hypothesis was rejected because ρ<0.05. Thus, the study accepted the alternative hypothesis and it concluded that Proposal management committee and sustainability of water projects in Marakwet West Sub County.
Hypothesis Four
Ho4: There is no significant relationship between the level of technology penetration in the community and sustainability of water projects in Marakwet West Sub County. From the findings, technology penetration (β = 3.025) was found to be positively related sustainability of water projects. From t-test analysis, the t -value was found to be 6.720 and the ρ -value 0.000. Statistically, this null hypothesis was rejected because ρ<0.05. Thus, the study accepted the alternative hypothesis and it concluded that technology penetration affects sustainability of water projects in Marakwet West Sub County.
Recommendations
Based on the findings, the researcher recommended the following:
i. Communities should be invited and given a chance to participate as leaders in the committee when preparing proposals to enhance sustainability of water projects. ii. Communities involved in water services should be empowered to have technical and expertise as to operate the equipment or on maintenance of the equipment. iii. There are adequate competent personnel to manage the proposal for prosperity. iv. Management of proposals in Water Company should increase the alignment of development proposals with host communities' priorities. v. They should adopt and embrace modern technology in sustainability of community based water projects for ease of operations and maintenance and for proper management and accountability.
Areas for Further Research
This study dwelled on analyzing factors influencing sustainability of rural water supplies management in Kenya: a case study of Marakwet west sub county Elgeyo Marakwet county Kenya. The following are suggestions for further research study: A study should be done to investigate Determinants of water loss in the water companies in private entities.
